Abstract. We summarize many limit theorems for systems of independent simple random walks in Z. These theorems are classi ed into four classes: weak convergence, moderate deviations, large deviations and enormous deviations. A hierarchy of relations is pointed out and some open problems are posed. Extensions to function spaces are also mentioned.
Introduction
In this paper we review many results on the asymptotic behavior of functionals of the occupation time for systems of independent random walks. Some extensions to general Markov processes are also mentioned and given references. We do not intend to detail the corresponding literature for the branching models, neither for the interacting models; we refer the reader to CG85b, Lee93b, IL93] for the branching models, and to CG83, BCG88, Cox88, Lan92], for the interacting models. A quick look at the few results obtained so far for the branching and the interacting models reveals that qualitatively, the same results as in the case of independent random walks turn out to be true. For results obtained before 1985, we refer the reader to CG85a] for a nice review. Of course, results for the branching and interacting models are more di cult to prove, but the results presented in this paper will however tell us what results to anticipate in these models.
By posing corresponding problems for branching and interacting models, one has many conjectures to verify. We believe that this direction of research will be challenging and fruitful, and hope that our summary could arouse some interests for these topics.
Let f! j ( )g j 1 be independent simple random walks on X = Z d , and de ne n (x) = 1 X j=1 1 x (! j (n)) which represents the number of particles at time n at site x. We will suppose that the initial con guration f 0 (x)g x2X satis es one of the following conditions :
(1) f 0 (x)g x2Z d are independent and identically distributed (i.i.d. for short)
Poisson random variables with mean 1.
(2) 0 (x) = 1 for all x 2 Z d . We will denote by P i the law of the process f N ( )g N 0 under initial con guration i, i = 1; 2. Integration with respect to P i will be denoted by E i ; i = 1; 2. Remark 1.1. Initial distribution (1) is the one that is commonly used in the literature, while initial con guration (2) is a particular case of the following initial distribution which was studied in CD90] and Rem90] : f 0 (x)g x2X is non-random and lim
All results stated in this paper can be expressed in terms of the so-called In section 2, we will study the behavior of D N when X = Z. Then various generalizations will be discussed in section 3. In section 4 we will study the case X = Z 2 , while section 5 will be devoted to higher dimensions. The counterparts of Theorems 2.1, 2.2 and 2.3 are the contents of the following theorems. The results are stated only for the Poisson initial distribution (P 1 ), but we conjecture that they are also valid for P 2 ; the proofs for (P 1 ) can be found in CG84].
Let us de ne and its Legendre transform in the following way: That is, there is no need to consider V n V 0 and V 0 separately.
